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Abstract. We report preliminary results on Ω− and Ω¯+ production in central Pb+Pb
collisions at 30, 40 and 158 A·GeV and p + p interactions at 158 GeV. The midrapidity
Ω¯+/Ω− ratio is estimated to be 0.45 ± 0.05 and 0.41 ± 0.18 for central Pb+Pb
collisions at 158 and 40 A·GeV, respectively. The corresponding value for 158 GeV p+p
interactions is 0.67 ± 0.62. For central Pb+Pb collisions at 158 A·GeV fully corrected
distributions are obtained. The inverse slope parameters of the mT spectrum and total
yields are T (Ω−) = 276 ± 23 MeV, <Ω−> = 0.47 ± 0.07 and T (Ω¯+) = 285 ± 39 MeV,
<Ω¯+> = 0.15 ± 0.02.
1. Introduction
A non-monotonic energy dependence of the K+/pi+ ratio with a sharp maximum close to
30 A·GeV is observed in central Pb+Pb collisions [1, 2]. Within a statistical model of
the early stage [3], this is interpreted as a sign of the phase transition to a QGP, which
causes a sharp change of the energy dependence of the strangeness to entropy ratio. This
observation naturally motivates us to study the production of multistrange hyperons (Ξ,
Ω) as well as the function of the beam energy. Although this is the main motivation
for our study of Ω production in p+p and Pb+Pb collisions, there are two other points
of interest. In fact, Ω− and Ω¯+ production in p+p collisions could give quite detailed
information on the dynamics of strangeness production in those collisions. From string-
hadronic models, it is expected that the Ω¯+/Ω− ratio in p+p interactions at SPS energies
is higher than 1 whereas it is predicted to be smaller than 1 in a hadron gas model [4].
Furthermore it was suggested that the kinematic freeze-out of Ω takes place directly at
hadronization [5]. If this is indeed the case, the transverse momentum spectra of the Ω
directly reflect the transverse expansion velocity of a hadronizing QGP [6].
In this report we show preliminary results on Ω− and Ω¯+ production in central Pb+Pb
collisions at 30, 40 and 158 A·GeV and compare them to data from p+p interactions at
158 GeV. We also show fully corrected rapidity and mT spectra of Ω
− and Ω¯+ in central
Pb+Pb collisions at 158 A·GeV. Integration of the rapidity spectra gives the total yield
of Ω− and Ω¯+ in full phase space.
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22. The NA49 experiment
The NA49 detector [7] (see Fig. 1) is a large acceptance hadron spectrometer at the
CERN SPS, consisting of four TPCs. Two of them, the Vertex TPCs (VTPC), are inside
a magnetic field for the determination of particle momenta. The ionisation energy loss
(dE/dx) measurement in the two Main TPCs (MTPC), which are outside the magnetic
field, is used for particle identification.
Figure 1. The NA49 experimental setup. Target configurations used for central Pb+Pb
collisions and p+p interactions are shown separately.
Central collisions were selected by a trigger using information from a downstream
calorimeter (VCAL), which measures the energy of the projectile spectator nucleons.
3. Analysis and data sets
The Ω− production is analyzed using its decay channel : Ω− → Λ + K− (BR=67.8 % [8])
and Λ→ pi− + p (BR=63.9 % [8]). For Ω¯+ the charge conjugated channel is used. For the
Ω− (Ω¯+) analysis all Λ (Λ¯) candidates with a reconstructed invariant mass close to the
nominal value (|∆MΛ| < 0.005 GeV/c2) are combined with the K− (K+) candidates. In
order to identify the secondary vertex, both are extrapolated back to the target and the
point of the closest approach is calculated [9]. The resulting combinatorial background is
reduced by applying various cuts. The contribution of false Λ (Λ¯) candidates can be re-
duced by selecting the decay (anti-)proton candidates using their energy loss in the TPCs.
The same procedure is used to reduce background in the sample of K− (K+) candidates.
The reconstructed Ω− (Ω¯+) candidates have to point to the interaction vertex, while the
K− (K+) candidate and the Λ (Λ¯) candidate should miss it. Fig. 2 shows the invariant
mass distribution of Ω− (Ω¯+) candidates in central Pb + Pb at 158 A·GeV (left), 40
A·GeV (middle) and p + p at 158 A·GeV (right). Only pairs in the kinematical regions
specified in table 1 were used in figures.
3Reaction Events σ/σinel [%] kinematical region
Pb+Pb at 158 A·GeV 3.5 · 106 20 |y| < 1.0, pt > 0.9 GeV/c
Pb+Pb at 40 A·GeV 0.579 · 106 7 |y| < 0.5, pt > 0.9 GeV/c
p+p at 158 GeV 2.5 · 106 min. bias |y| < 0.75
Table 1. Number of analyzed events, percentage of the total inelastic cross section
selected by the trigger σ/σinel and Ω
− (Ω¯+) kinematical region used for the analysis
defined by cuts in c.m. rapidity y and transverse momentum pt.
A clear signal at the expected mass position (MΩ = 1.67245 GeV /c
2 [8]) is seen for
all studied reactions. To estimate the number of Ω− (Ω¯+) decays, the number of entries
was integrated in the invariant mass interval [MΩ − ∆ M , MΩ + ∆ M ] with ∆ M =
0.010 GeV /c2 and the background contribution was subtracted using a polynominal in-
terpolation.
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Figure 2. The invariant mass distributions of Λ K− (upper row) and Λ¯ K+ (lower row)
candidate pairs in central Pb + Pb at 158 A·GeV (left), 40 A·GeV (middle) and p + p
at 158 GeV (right). The polynominal parametrisation of the background is indicated by
solid lines.
For the 158 A·GeV Pb+Pb events the raw signals were corrected for the branching ratios,
the geometrical acceptance and reconstruction efficiency [10].
4. Results
4.1. Energy dependence of the Ω¯+/Ω− ratio
The procedure presented in the previous section allows us to estimate the uncorrected
Ω¯+/Ω− ratios in the acceptance given in table 1. The results are given in table 2.
4Reactions Ω¯+/Ω−
Pb+Pb at 158 A·GeV 0.45 ± 0.05
Pb+Pb at 40 A·GeV 0.41 ± 0.18
p+p at 158 GeV 0.67 ± 0.62
Table 2. Uncorrected Ω¯+/Ω− ratios at midrapidity for various studied reactions.
The errors are statistical only. In Fig. 3 (left) the NA49 Ω¯+/Ω− ratios as a function of
the collision energy (
√
sNN ) are shown and compared with results of WA97/NA57 [11, 12]
and STAR [13]. The NA49 and WA97/NA57 results measured at the same energies are
consistent. The data show a clear increase of the Ω¯+/Ω− ratio from a value of about 0.5
at SPS energies to about 1 at RHIC energies. The ratio measured for p+p interactions is
similar to the ratio for central Pb+Pb collisions.
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Figure 3.The Ω¯+/Ω− ratio at SPS-RHIC energy range (left) and the antibaryon/baryon
ratio (B¯/B) at SPS energy range (right) measured by NA49.
In Fig. 3 (right) the antibaryon/baryon ratios are shown as a function of the beam
energy in the SPS energy domain. The energy dependence of B¯/B ratios gets weaker
with increasing strangeness content.
4.2. Ω− (Ω¯+) in Pb+Pb at 158 A·GeV
At 158 A·GeV, a high statistics data sample of central Pb+Pb collisions is available,
which allows us to obtain fully corrected spectra of Ω− and Ω¯+. The transverse mass mt
=
√
p2t +m
2
Ω spectra are shown in Fig. 4. They are fitted by the exponential function
1
mt
d2N
dmtdy
= C · e−mt/T (1)
where the fit parameters are a normalization factor C and the inverse slope parameter
T. The first data point (mt − m0 < 0.25 GeV), was excluded from the fit. The slope
parameter is similar for Ω− and Ω¯+ : T (Ω−) = 276 ± 23 MeV and T (Ω¯+) = 285 ± 39
MeV [10]. Our values agree with those measured by the WA97 collaboration [14].
The large acceptance of the NA49 experiment allows us to measure the Ω− (Ω¯+) spectra
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Figure 4. The transverse mass spectra (NA49 preliminary) of Ω− (left) and Ω¯+ (right)
in central Pb + Pb at 158 A·GeV, measured in the rapidity range 1.9 < y < 3.9. The
lines show fits with an exponential.
in a large rapidity interval. Fig. 5 shows the rapidity distributions for Ω− (left) and Ω¯+
(right) extrapolated to pt = 0 using the exponential shown in Fig. 4.
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Figure 5. The rapidity spectra (NA49 preliminary) of Ω− (left) and Ω¯+ (right) in
central Pb + Pb at 158 A·GeV. The full symbols are the measured points and the open
points shows their reflection with respect to midrapidity.
Both spectra were fitted by a Gaussian. The width of the Ω− distribution (σ(Ω−) = 1.0 ±
0.2) seems to be larger than the one of the Ω¯+ (σ(Ω−) = 0.7 ± 0.1). Mean multiplicities
in full phase-space were estimated as integrals over measured points corrected for the
missing rapidity coverage using the Gaussian parametrisations. The resulting yields are
<Ω−> = 0.47 ± 0.07 and <Ω¯+> = 0.15 ± 0.02, where the errors are statistical only.
5. Conclusions and outlook
Preliminary results on Ω− and Ω¯+ production in Pb+Pb collisions and p+p interactions
at CERN SPS energies were presented. The Ω¯+/Ω− ratios increase with energy from
about 0.5 at SPS to about 1 at RHIC energies for both central Pb+Pb (Au+Au) and
p+p interactions.
The energy dependence of the antibaryon/baryon ratio is weaker for particles with a
6higher strangeness content. Fully corrected spectra of Ω− and Ω¯+ were presented at 158
A·GeV.
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Figure 6. The invariant mass distribution of Λ K− + Λ¯ K+ candidate pairs in central
Pb + Pb at 30 A·GeV.
In 2002, Pb+Pb collisions at 20 A·GeV and 30 A·GeV were taken in the interesting range
between top AGS and low SPS energies. Fig. 6 shows the first Ω− + Ω¯+ invariant mass
spectrum at 30 A·GeV. Analysis of the data at 20, 30 and 80 A·GeV is planned for the
near future.
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